Despite the benefits seen with surgery in older people, they are more likely to be considered to have a clinical profile that is 'too risky for surgery', which potentially reduces their access to effective elective procedures. Those who have surgery do indeed have a high rate of complication, with one fifth of patients aged 70 or more undergoing non-cardiac surgery developing one or more serious post-operative complication. [8] [9] [10] [11] [12] Although the rate of surgical complications in older patients is comparable with that of younger patients, the rate of medical complications is much higher. For example, in a systematic review of colorectal surgery, older people had significantly more post-operative medical complications, while there was no significant difference in anastomotic leaks. 8 Furthermore, older people often tolerate these complications less well than younger patients as a consequence of a reduction in physiological reserve seen with ageing and/or co-morbidity. Worryingly, the occurrence of post-operative complication has been shown to be more important than pre-operative patient risk and intra-operative factors in determining survival after major surgery. 13 Not surprisingly, older people have a longer length of stay than younger people, predominantly as a result of the post-operative complications, but also as a result of difficulties in discharge from hospital. 7, 10, 14, 15 This article explores the reasons why older people have a higher chance of adverse post-operative outcome and describes methods whereby outcomes may be improved.
predIctors of adverse post-operatIve outcome
Several multivariate studies have shown that the primary pre-operative risk factor for poor post-operative outcome is not age but co-morbidity. 9, 16, 17 Cardiac disease, in particular ischaemic heart disease, heart failure and arrhythmia, and reduced physiological reserve are the strongest predictors of post-operative problems. 9, [16] [17] [18] 19 Pulmonary disease, dementia, poor nutrition and, more recently, anaemia have also been implicated. 17, 20, 21 Interestingly, age is an independent predictor of surgical site infections and respiratory failure but not of cardiac events or venous thromboembolism. 22, 23 Improving outcomes in older people undergoing elective surgery Cardiac disease is prevalent in the older population, but in many it may be asymptomatic and/or unrecognised; silent ischaemia is common in the elderly and in diabetics or may be masked by poor exercise tolerance. Postoperative cardiac complications are common and particularly serious in the elderly with a higher mortality in the older compared with the younger population. 24, 25 The other factor consistently identified as an independent risk factor for adverse outcome is 'functional reserve' or cardiorespiratory/physiological reserve. 19 Normal ageing affects the resting function of many organs such that the fit older person has a lower functional reserve and ability to 'deal' with physiological stress. However, when pathology is superimposed on physiological change, then there is a further reduction in reserve capacity. It is that reserve capacity that is called upon during times of stress such as surgery, with increases in metabolic requirements, often in the setting of a catabolic state (i.e. cancer or inflammatory processes). In the past surgeons have relied on the 'end of the bed test' (a visual inspection) to assess functional reserve. More recently, objective measures such as cardiopulmonary exercise testing (CPET) 19, 26 and metabolic equivalents (METs) 27 have gained popularity. In a similar vein, frailty, which may be defined by clinical judgement, frailty scales or by operational means, is an independent and additional risk factor for poor outcome. 28, 29 As it is estimated that 50% of those aged over 75 years have a limiting chronic condition, most often cardiorespiratory, metabolic or neurological, 30 and as 10-15% of those aged over 80 years are deemed frail, 31 it is not surprising that this group has the poorest postoperative outcome.
Taking this evidence into account, it would seem that post-operative outcomes in older people could be improved by ensuring that patients are optimised for surgery. This requires the clinical application of the evidence base throughout the elective surgical pathway, targeting those most at risk. In the following sections these issues are discussed in more detail.
ImprovIng outcomes By applyIng the evIdence Base for medIcal management of the surgIcal patIent
There is a growing evidence base for the assessment and peri-operative management of organ-specific disease. In some specialties this has been summarised into extremely useful clinical guidelines, such as those from the American College of Cardiology or the European Society of Cardiology on peri-operative cardiovascular evaluation for non-cardiac surgery. 32, 33 These guidelines summarise risk assessment, the need for pre-operative investigation and the evidence base for the use of beta blockers and statins in user-friendly algorithms. Similarly, the American College of Physicians has published a guideline on the risk assessment and management of peri-operative respiratory complications based on systematic reviews. 34 These existing guidelines are very welcome but require considered application in the context of the older population. This is because of the prevalence in this population of multiple co-morbidities, polypharmacy, issues with compliance and the practical and costrelated problems of attending multiple appointments for investigation and review.
Guidelines are less clear, less available and not as easily applicable in the case of co-morbidities other than cardiorespiratory disease. For example, it is known that anaemia on admission results in a higher incidence of infection, increased risk of peri-operative myocardial ischaemia and increased 30-day mortality. 20, 35, 36 There is growing evidence that pre-operative interventions such as a correction of iron deficiency can reduce the need for post-operative transfusion. 20, 37 However, this evidence base is not well known to the pre-assessment nurses who routinely see these patients and is therefore not often taken into account. In other situations the importance of the context of the problem is not always understood. For example, the implication of low-grade anaemia, e.g. in a frail elderly patient with subclinical ischaemic heart disease, may not be appreciated by junior surgical staff.
Further difficulties arise in developing and applying guidelines for the more 'multidisciplinary' areas, such as nutrition. Despite the importance of malnutrition as a predictor of adverse outcome 17, 18, 23 and the widespread availability of nutritional assessment tools, it is often recognised late. Furthermore, as the evidence for timing, duration and type of intervention is uncertain, a standardised approach is not applied.
Other issues require close multidisciplinary working, for example delirium. There is a good evidence base to allow the pre-operative identification of patients who are at high risk of post-operative delirium. [38] [39] [40] However, this risk is rarely communicated to anaesthetic staff, who could ensure vigilant intra-operative monitoring and management (for example, of peri-operative blood pressure lability); to surgical ward staff, who could ensure that evidence-based strategies to reduce the severity, duration and impact of delirium are implemented; [41] [42] [43] or to old-age psychiatrists, who could assist in the pharmacological management if required. Once delirium is established it is often not recognised and its impact on the patient, in-hospital mortality and rates of institutionalisation are not appreciated by surgical staff. [44] [45] [46] Evidence suggests that 'hands on' geriatric input is needed to implement delirium strategies and to change clinical practice. 43, 47 In summary, while there is an evidence base for improving medical management of the surgical patient, it is not easily applicable to a patient with multiple co-morbidities nor is 
ImprovIng outcomes By changIng the electIve care pathway
As discussed, some of the major risk factors for adverse post-operative outcome, namely co-morbidity and functional reserve, are potentially modifiable. This implies that careful pre-operative assessment and management may be the key to preventing post-operative complications. To achieve this, the pre-assessment process needs to focus on the recognition of known co-morbidity, the identification of unrecognised disease and the assessment of functional reserve. However, it also needs to be taken as an opportunity to optimise the medical, functional, psychological and social condition of the patient, in order to get the patient as 'fit as possible' for surgery.
The pre-assessment process can also allow the prediction of likely post-operative complications, so that surgical and anaesthetic teams can be prompted to identify medical complications early and thereby allow a more planned and standardised approach to the management of these complications. This will facilitate multidisciplinary working between surgical, anaesthetic, intensive care and elderly care teams. The involvement of a geriatrician may aid a multidisciplinary approach to capacity, consent and advanced directives. It also allows early discharge planning with the identification of those who are most likely to require additional support and/or rehabilitation in the post-operative phase.
Unfortunately, the prevalent models of care are narrowly focused on the surgical issue with which the patient presents. The majority of pre-assessment clinics are nurse-led, often nurses with extensive surgical backgrounds but very little elderly care experience. The nurse uses a proforma and either identifies the patient as being 'fit for surgery' or as requiring further assessment. If further review is required, the referral is returned to the general practitioner (for example, for hypertension control) or to an anaesthetist or medical specialist such as cardiologist for specialist medical input. Unfortunately, this results in a significant proportion of patients being, at best, delayed for surgery and, at worst, not receiving the necessary surgery.
Surveys and case note reviews suggest that pre-operative referrals for medical assessment to organ specialist physicians result in little advice that truly impacts either on peri-operative management or the outcome of surgery. 48 In one study, 40% of cardiac consultations made no recommendation other than 'proceed with surgery' or 'cleared for surgery'. 49 This suggests that either the referrals were inappropriate or that the reviewing physician was focused on the single organ pathology.
Anaesthetists do review patients in pre-assessment clinics, but often this is for the patient with complex anaestheticrelated issues. They more often see patients on the day of surgery with limited medical information. This reduces the opportunity to make minor intra-operative adjustments which may have significant clinical implications (for example, tight control of blood pressure in a patient with mild cognitive impairment may reduce delirium).
Furthermore, post-operative care on the surgical ward is most often provided by junior surgical doctors, with advice from on-call medical teams, despite this being a high-risk population. The on-call model leads to fragmented medical care in the critical post-operative period. Geriatrician opinions are occasionally sought, but in a reactive manner rather than pre-empting issues proactively, and often late in the admission. The POPS model ensures that the older patient with medical co-morbidities or functional dependence is followed throughout the surgical journey by a multidisciplinary elderly care team. Pre-operatively, the team uses CGA methodology to assess and optimise the patient for surgery, to predict unavoidable post-operative complications, to predict post-operative rehabilitation or care needs and to communicate these issues with involved healthcare professionals and families/carers. This allows a proactive rather than a reactive approach. The team then follows the patient through to admission and provides regular medical input, helping the surgical team in the early identification and standardised management of medical complications. POPS has established ward-based multidisciplinary team meetings with an emphasis on early, safe and effective discharge planning.
Data published from a pre-and post-POPS study conducted in orthopaedic elective patients demonstrated reductions in post-operative medical complications (delirium, pneumonia, pressure sores), improvements in pain control and mobilisation and reductions in length of stay. 47 As a consequence the POPS service received mainstream trust funding. Since then the service has become embedded into the routine care of older people undergoing elective surgery (as well as expanding to cover emergency surgery) across all the major surgical specialties based at this large London teaching hospital.
Staff and patient questionnaires have demonstrated a high level of satisfaction with the service.
Furthermore, over the past five years, post-operative outcomes have steadily improved, reflected by routinely collected data demonstrating that the older, frailer cohort attending for elective surgery now has a similar length of stay as a young, fit cohort. This has occurred as a consequence of pre-operative optimisation resulting in fewer medical complications, which are recognised earlier and managed by advice from a single team in a proactive manner. In addition, the team ensures appropriate discharge planning and for this a knowledge base of the local rehabilitation services and the provision of social services has been invaluable.
the evIdence gap
The evidence base for improving outcomes in older people having surgery is growing. However, many questions with regards to the clinical management of this population remain unanswered. There are questions related to the geriatric syndromes, for example, whether nutritional or physiotherapy interventions for frailty can reduce its impact as an independent predictor for adverse post-operative outcome. Then there are questions regarding medical conditions. One example is anaemia: Should iron stores be checked in all older surgical patients and does supplementation improve clinical outcome? In addition, there are questions that can be answered only by complex interventions: Can post-operative delirium be reduced by pre-operative optimisation in conjunction with intra-operative interventions? There are questions relating to the process and cost effectiveness of care such as: Who should be implementing guidelines? Should it be the preassessment services, primary care services or organ specialists or should a new specialty of 'peri-operative medicine for the elderly' be considered? And, finally, how should one organise the education and training of the workforce in order to meet the needs of this growing population? Older patients are a high-risk surgical population by virtue of their associated co-morbidities and reduction in functional reserve. However, it needs to be recognised that increasing numbers of older people will require elective surgery. In order to provide a high-quality and cost-effective service, different models of care need to be considered for this population. Methods need to be developed for translating the existing evidence base for single organ disease assessment and management into routine clinical practice for older people with multiple co-morbidities. It is time to move on from developing risk assessment tools to developing interventions to reduce post-operative complications and mortality. In order to do this, the development of integrated care pathways needs to be considered, using the skills of surgical teams, anaesthetic teams, organ specialists and geriatricians. There is a need for a medical specialty to take the lead in providing continuity of medical care for older people having elective surgery. One could argue that geriatrics is best placed to take this forward. The aim of this symposium is to explore how the reliability of healthcare can be improved by focusing on the patient-clinician interaction, understanding the clinical decision-making process and how to build safer systems. A live interactive patient simulation session will be included.
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